Objective: Tracheobronchial foreign body aspirations may cause cardiopulmonary arrest and sudden death. The incidence in children is higher than in adults. Rapid diagnosis and treatment is live saving. In this paper, we aimed to present our experience in tracheal foreign body aspirations and rigid bronchoscopy for 25-years.
Introduction
Airway obstruction may occur as a result of many conditions. Foreign body aspiration is one of the preventable causes of this horrible incident. After tracheobronchial foreign body aspirations, cardiopulmonary arrest and sudden death may be seen in patients, especially in children. In the United State of America, 160 patients younger than 14 years died in 2000 [1] . The incidence in children and adults accounted for 85% and 15% of all tracheobronchial foreign body aspirations, respectively [2] . If diagnosis and management is delayed, permanent damage may occur in lungs. In this paper, we aimed to present our experience in tracheal aspirations of foreign bodies and rigid bronchoscopy during 25-years.
Materials and Methods
Between January 1990-January 2015, we retrospectively evaluated the records of 805 hospitalized patients who underwent bronchoscopy because of suspected tracheobronchial foreign body aspiration in the Department of Thoracic Surgery of Atatürk University. Patients consent forms were received. Patients with tracheal foreign body were included in this study. Detailed medical histories of patients were taken from themselves or their parents. Chest X-rays were obtained and all patients were examined before procedure. Rigid bronchoscopy (Karl Storz, Tuttlingen, Deutschland) was the principal method. After bronchoscopic evaluation, the aspirated foreign bodies were extracted and then physiological saline was poured into the tracheobronchial system. After tracheobronchial irrigation, secretions were suctioned. When the trachea was obstructed nearly completely by organic foreign body, the body was pushed to the right or left bronchial system. After the rising of partial oxygen saturation of the patient, it was crumbled by forceps and then pieces of organic body were extracted by suitable forceps and both bronchial systems were washed with saline. After washing, saline in the both bronchial system were aspirated.
Results
Foreign bodies were located in trachea in hundred and twelve patients (13.9%). Rigid bronchoscopy procedure was performed in all patients. Sixty-five of the patients were female (58%) and 47 patients were male (42%), and mean age was 8.1 years (8 month-58 years). Peak incidence of the tracheal foreign body aspiration occurred between 1-10 years, accounting for 71% of the total number ( Table 1 ). The initial symptom was cough in all patients (n=112, 100%). Dyspnoea and bilateral decreased lung sounds (n=73, 65.1%), bilateral rhonchi (n=68, 60.7%) and cyanosis (n=41, 36.6%) were the most common symptoms and physical examination findings ( Table 2 ). Time interval of the symptoms were between 30 minutes-4 hours. There was a medical history of foreign body aspirations in all patients.
Radiopaque foreign bodies were confirmed by chest X-ray in 27 patients (24.1%) (Figure 1, 2) . Before bronchoscopy, routine chest X-ray was not obtained in thirteen patients due to severe respiratory distress. Radiographs of the remaining patients were normal.
The most common type of aspirated foreign bodies were nuts (n=75, 67%). Peanut and sunflower seed accounted for 33.9% (n=38) and 17.9% (n=20), respectively. Headscarf pins were the most common type of inorganic foreign bodies (n=21, 18.7). Nuts and needles constituted the majority in this study (Table 3) .
Bronchoscopy indications included the presence of aspiration history, symptoms and examination findings supporting the aspiration and chest X-rays evidences. All foreign bodies were extracted by rigid bronchoscopy. Before bronchoscopy, 11 patients were intubated because of cardiopulmonary arrest related to foreign body aspiration. Two of them were intubated by paramedics outside the hospital, others were intubated in emergency service. Foreign bodies were removed in these patients but two patients died who were intubated outside the hospital. Settled bodies in trachea were peanut, kidney bean and roasted chickpea in 7, 3 and 1 patients, respectively. Localization of foreign bodies in dying patients is just above the carina.
Discussion
Tracheobronchial foreign body aspirations are common health problems worldwide. The most important anatomic location of foreign bodies settled in airways is trachea. Although, foreign bodies settle into the trachea lesser than both bronchial systems, tracheal foreign bodies can cause events that are more terrible. In our 25-years of experience on this topic, we have seen the most serious incidents in tracheal foreign body aspirations. Types of aspirated bodies are different according to socioeconomic situation, dietary habits, life style, poor mental level, deteriorated neuropsychiatric condition, sedative drug use, religious beliefs, presence of dental and voice prosthesis [3] [4] [5] [6] [7] .
Furthermore, aspirated foreign bodies are dissimilar in children and adults [5, 8] . Although, tracheal foreign body aspirations are usually diagnosed in early period, some patients may be misdiagnosed with infection or asthma and diagnosis may be delayed [9, 10] . In our series, nuts were the most common aspirated foreign bodies (n=75, 67%) and peak incidence was the first decade (n=79, 71%). Nuts, especially peanuts and sunflower seeds, hold an important place in the daily diet in our geographic area. The type of most common inorganic body was headscarf pins (n=21, 18.7). In our region, headscarf pins are commonly used by Muslim girls and women to secure the headscarf.
Clinical symptoms and physical findings of tracheal foreign body aspirations are usually related to the type and size of aspirated body, age of patient and the time passed after aspiration. The first symptom is usually coughing and it may be intractable [11] . Occultation findings are usually bilateral. Cyanosis and dyspnoea are the most horrible symptoms in tracheal foreign body aspirations and they may be a precursor of cardiopulmonary arrest. The worst clinical scenario in foreign body aspirations is sudden death and cardiopulmonary arrest. These unwanted events are more commonly seen in children than in adults, because, the calibre of children's airways is smaller than adults [5] .
Cardiopulmonary arrest may be seen a while after the swellable organic foreign bodies settled into the trachea, especially in children. Sudden arrest occurs when big and solid foreign body placed into the trachea. In case of cardiopulmonary arrest, intubation tube should be pushed to the right or left bronchial system after the patient was intubated, and the patient should be ventilated after the withdrawal of intubation tube from bronchial system. During bronchos- copy, if the foreign body is organic, it should be crumbled by forceps [12] . After these life-saving manoeuvres, foreign body should be extracted by suitable forceps and bronchial tree should be washed with irrigation fluid. Lastly, secretions and small pieces of foreign body must be suctioned. In our series, coughing was present in all patients in medical history. Dyspnoea and bilateral diminished breath sounds were the most common physical findings (n=73, 65.1%). Other symptoms and findings included bilateral rhonchi (n=68, 60.7%) and cyanosis (n=41, 36.6%). In 11 patients, cardiopulmonary arrest was seen (9.8%). These 11 patients were children. Nine of them were intubated in the emergency services, the remaining two patients were intubated by paramedics in the ambulance outside the hospital. These patients were transferred to the operating room quickly. Rigid bronchoscopy was performed in these arrested patients. Foreign bodies were pushed to distal airways and then crumbled by forceps. Finally, bodies were extracted, bronchial tree was irrigated with saline and suction was performed. Although foreign bodies were removed in all patients, 2 patients could not be saved (1.8%). Patients, who died, were intubated outside the hospital. Peanut, kidney bean and roasted chickpea were extracted in 7, 3 and 1 patients, respectively. Standard radiographs are initial diagnostic techniques in patient with suspected foreign body aspiration, but this principal method does not always support the diagnosis. Radiopaque objects such as metal and bone can easily be identified on the chest X-rays. However, even though foreign bodies settled in the trachea, chest X-rays may be normal. In this series, chest X-rays showed metallic objects in 27 patients (24.1%). Routine chest X-ray was not taken in thirteen patients due to severe respiratory distress, and the radiographs of the remaining patients were normal.
Rigid bronchoscopy is the principal treatment and diagnostic option in the foreign body aspirations, but there are studies suggesting fiberoptic bronchoscopy in the literature [13] [14] [15] . Rigid bronchoscopy is safer, because during this procedure, the patients can be ventilated and foreign body can be easily extracted or pushed to distal airways. Additionally, sharp bodies can be removed safely and airway damage risk diminishes. Open surgery may be required when complication such as tracheal perforation occurred. Furthermore, if there is no equipment to remove the foreign body, tracheotomy may also be required in patients with respiratory distress. We performed rigid bronchoscopy in all patients and no complication related to procedure was seen in any patient.
Every year, tracheobronchial aspiration of foreign bodies is seen in thousands of people and a part of them cannot be saved. This incident causes more dramatic results in children than adults. The basics of the management of this frightful instance are early diagnosis and rapid intervention. When compared to the tracheal and bronchial foreign bodies, tracheal foreign bodies need a faster therapeutic intervention. Rigid bronchoscopy is the principal method in the diagnosis and management of this terrible event. The most important preventive measures against the foreign body aspirations are education of societies and personnel carefulness.
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